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(57) ABSTRACT 

An interlocking modular building block system for mortar 
less cavity wall construction having blocks configured Such 
that upon grouting, the cavity is solidly filled in a unified 
mass. Four block configurations are provided, namely run 
ner, half, corner, and end block units. The runner has a length 
two times its width, and the other blocks have the same 
width and length as the width of the runner. Common to all 
blocks is a pair of parallel offset solid walls forming the 
outside and inside walls while creating vertical and hori 
Zontal positive and negative alignment features. The offset 
walls also form flat horizontal and vertical surfaces where 
Successive units meet upon alignment. These walls are 
connected by one or more transverse membranes, with the 
exception of the corner block, where the walls are joined end 
to end at right angles. 

  







US 2007/0151191 A1 Patent Application Publication Jul. 5, 2007 Sheet 3 of 13 
  



Patent Application Publication Jul. 5, 2007 Sheet 4 of 13 US 2007/O151191 A1 

s 

  

  



Patent Application Publication Jul. 5, 2007 Sheet 5 of 13 US 2007/0151191 A1 

  

  



Patent Application Publication Jul. 5, 2007 Sheet 6 of 13 US 2007/O151191 A1 

l 
CN 

  



Patent Application Publication Jul. 5, 2007 Sheet 7 of 13 US 2007/O151191 A1 

  

  



Patent Application Publication Jul. 5, 2007 Sheet 8 of 13 US 2007/O151191 A1 

CO 
CN CO 

CN 
CN 
cro 

CN 
CY 

QQ 
S L?) 

N 
L 

O 
O 

O 
L?) 

N 
l 

& 
CO 

O CN CY 

CN 
CY 

CN 
CN : 

S 
CN 

  



Patent Application Publication Jul. 5, 2007 Sheet 9 of 13 US 2007/O151191 A1 

  

  



Patent Application Publication Jul. 5, 2007 Sheet 10 of 13 US 2007/O151191 A1 

27.27 27/ 4. W/ZA VA 
  

  

  

  





US 2007/O151191 A1 Patent Application Publication Jul. 5, 2007 Sheet 12 of 13 

FIG. 6D FIG. 6C 

  



US 2007/O151191 A1 Patent Application Publication Jul. 5, 2007 Sheet 13 of 13 

63 

63 

54 

FINDENTINEINNINNI 
24 

42 

28 

62 

O 

54 

ÇO ço 
26 

62 

42 

62 

42 

3 

FIG. 6F FIG. 6E 

    

  

  

    

  

  

    

  

    

  



US 2007/015 1191 A1 

INTERLOCKING MORTARLESS STRUCTURAL 
CONCRETE BLOCK BUILDING SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 
0002 This invention relates to construction materials 
and, more particularly, to an improved type of interlocking 
mortarless structural concrete building block system. 
0003 2. Description of the Related Art 

1. Field of the Invention 

0004 The origin of the common concrete block in use 
today was meant as a component to compliment the prior 
primary masonry building unit, the common clay fired brick. 
The larger size of the concrete block created greater instal 
lation economy over brick and eventually dominated the 
building industry. 

0005 Concrete blocks are also referred to as concrete 
masonry units or cmus. The majority of these blocks are 
produced by hydraulic press machinery and vibrated under 
pressure in Steel molds. The final product is usually heavy 
and rough in texture. While most concrete block usually 
have vertical cellular cores, the majority of these cores are 
non-communicative horizontally. The open cells within a 
wall of this type are filled with additional flowable concrete 
known as grout. Depending on the type of block system or 
engineering requirements, there is great variety on the 
location of grouted cells in any solid masonry wall. Concrete 
block are intended to emulate the functionality and strength 
of a poured-in-place reinforced concrete wall, which has 
greater strength to thickness ratio. 
0006. As most concrete block applications are attempts to 
create a solid uniform concrete mass, such as poured-in 
place concrete, the relative performance of a cmu structure 
should match the inherent strength potential of a monolithi 
cally poured concrete wall. Conventional wisdom makes up 
for this discrepancy by simply creating thicker cmu walls to 
overcome their inherent engineering weaknesses over 
poured-in-place walls. 

0007 Concrete block suffers from any number of perfor 
mance deficiencies, yet still constitute a standard in the 
concrete building industry. From a production standpoint, 
the manufacture of these types of blocks is economical; 
however, their actual performance is marginal. While there 
have been many attempts to overcome inherent deficiencies, 
there still exist a number of problems that create disadvan 
tages: 

0008 a) Common to most concrete blocks is a size and 
weight that makes placement cumbersome. The functional 
elements are limited by a dense concrete shell, which 
severely restricts communication from core to core and 
which adds unnecessary weight while serving marginal 
functionality. 

0009 b) The majority of these cells are usually vertical, 
although some cells have provision for horizontal channels. 
There is little horizontal cohesion in a wall of this nature 
except what is achieved by lateral reinforcement bars. 
0010 c) Between each block is laid a horizontal bed of 
mortar, the bed joint, and a vertical line of mortar, the head 
joint. The blocks essentially remain separate, even after their 
cavities are filled by grouting. The bed and head joints do 
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little for structural integrity, merely adding a heavy mass of 
mortar to glue the separate cmus. The result is a Substantial 
amount of nonfunctioning mass verses overall intended 
functionality, or structural deficiency. This is demonstrated 
by the number of uncommunicated cells that characterize 
this type of system. Walls of this type have a tendency to fail 
exactly on joint lines. Mortared joints do little for overall 
structural integrity as compared with an integral monolithic 
mass of concrete. 

00.11 d) Conventional block are labor intensive, some 
what technical, and restrictive to specific labor and strength 
requirements. Unskilled labor is often deterred from their 
use due to these reasons. The process is also slow, even for 
a skilled mason, due to both the size and weight of the blocks 
and the time consumed in mortaring every joint and aligning 
and leveling each unit. 

0012 e) While attempts have been made in alignment 
with mortarless systems, either of concrete or plastic cmus, 
another problem has been creating systems with tolerances 
too tight to accommodate minor fluctuations that can occur 
in a foundation or wall layout, and as result, modification of 
these cmus on site can be laborious, frustrating, and time 
consuming. 

0013 f) Every conventional block must precisely float on 
a bed of mortar, which requires constant use of leveling 
devices. This requires additional installation time. 

001.4 g) Conventional block, due to their limited cellular 
structure, make the placement of horizontal reinforcement 
bars or other transit tubes restrictive. To overcome this, 
many block systems have portions of the block that can be 
knocked out, but this is another labor step and wasteful of 
material. These types of block depend solely on reinforce 
ment for horizontal tensile strength, since there is usually 
little horizontal communication between the blocks for the 
filling concrete to either pass or reside. Instead are a series 
of mortar/concrete interfaces with no common singularity or 
monolithic mass. 

00.15 h) Many of the plastic systems provide little struc 
tural integrity and rely totally on the concrete grout fill for 
anything structural. These types of systems also require 
Subsequent coatings to seal the plastic from air and moisture 
penetration. 

BRIEF SUMMARY OF THE INVENTION 

0016. The disclosed embodiments of the present inven 
tion provide a mortarless, open-celled cavity concrete wall 
building block system, which when grouted with concrete, 
interlocks all individual block units into a singular mono 
lithic concrete mass. The disclosed embodiments provide 
greater efficiency, not only in functional mass, but also speed 
of installation. It can be utilized by semi-skilled labor. 
Performance is enhanced from an engineering standpoint as 
demonstrated when assembled in a structural configuration. 
The created integral spaces together function as a single 
monolithic open cavity for solid concrete grout fill both 
laterally and vertically. It is designed to be simpler, swifter, 
and stronger than other block systems, whether they be of 
concrete or plastic. 
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0017. The embodiments of the invention disclosed herein 
are directed to: 

0018 a) A simple system of four basic parts, which upon 
assembly using a plurality of shapes and forms, any number 
of practical structural configurations can be constructed 
easily by semi skilled labor. 
0.019 b) A solid grouted system designed as a shell 
structure with minimal transverse membranes to allow for 
the maximum amount of concrete fill per total wall volume. 
0020 c) A single concrete mass serving the dual function 
of cavity fill and grouting all the vertical and horizontal 
joints of each block to create a monolithic mass with a high 
degree of structural integrity. 

0021 d) Vertical and horizontal protrusions and recesses 
which provide alignment elements and serve the dual pur 
pose of creating maximum surface area for grouting pur 
poses. 

0022 e) Integrated cellular core structure both horizon 
tally and vertically. Each individual unit is either a complete 
cell or a partial cell, which when matched with a compli 
mentary adjacent unit, the interfacing planes form a com 
pleted cell. 

0023 f) Blocks that can be set without mortar, but instead 
glued in place with any number of construction adhesives 
Such as epoxy formulated for concrete. The purpose of this 
aspect is to supply enough transverse shear to offset the 
hydrostatic pressure of wet concrete and prevent accidental 
displacement before grouting. It may or not be a structural 
bond, as it is the grout itself which interlocks the block. 
002.4 g) A system designed to work in conjunction with 
cellular or other high slump concretes by providing an open 
cavity wall with a maximum block Surface, minimal trans 
verse membranes, and solid grouted concrete interface. 
0025. In accordance with one embodiment of the inven 
tion, a structural block is provided that includes at least two 
walls joined together to form a single, coplanar wall. Each 
coplanar wall has a pair of parallel offset walls formed of an 
inside wall and an outside wall. Ideally, two coplanar walls 
are joined together at one end to form a corner unit or are 
connected by one or more transverse members, such as an 
end wall to form an end unit or by an interior membrane to 
form a standard runner block. 

0026. In accordance with another aspect of the foregoing 
embodiment, each wall is formed of an interior wall and an 
exterior wall that define interlocking features for coopera 
tion with adjacent structural members. 

0027. In accordance with another embodiment of the 
invention, a structural block system is provided that includes 
a plurality of blocks, each block having at least one pair of 
walls joined together, each wall of the pair of walls com 
prising a pair of offset walls formed of an inside wall and an 
outside wall. Ideally, the features described above with 
respect to the structural block are incorporated within the 
blocks of the foregoing system. 

0028. In accordance with another aspect of the foregoing 
embodiment, transverse members cooperate with the walls 
of each block such that when the blocks are placed together 
cavities are defined that can be filled with grout. Ideally, the 
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interlocking features of each block cooperate to define a 
grout space that can likewise be filled with grout for greater 
strength. 

0029. In accordance with another embodiment of the 
invention, a block is provided that includes at least two 
sidewalls having a protrusion extending from an end of the 
sidewall, the protrusion defining a shoulder on the end of the 
sidewall, and the protrusion having a face with a portion of 
the face comprising a beveled Surface. Ideally the protrusion 
extends from a longitudinal end or a vertical end or both a 
longitudinal end and vertical end of the sidewall. 
0030. In accordance with another aspect of the foregoing 
embodiment, the sidewall has an interior face and an exterior 
face, and the protrusion extends along the exterior face and 
the shoulder forms a recess on the interior face, and the 
beveled surface is formed on an interior face of the protru 
S1O. 

0031. In accordance with a further aspect of the disclo 
Sure, an interlocking mortarless structural concrete block 
building system is provided that includes a plurality of 
runner blocks, each runner block comprising a pair of 
sidewalls, each sidewall comprising an outside wall portion 
and an inside wall portion dimensioned Smaller than the 
outside wall portion such that the outside wall portion 
extends beyond the inside wall portion to form protrusions, 
and the inside wall portion forms recesses, each runner block 
placed in abutting relationship with other runner blocks so 
that the protrusions and recesses of adjacent abutting runner 
blocks form first internal cavities, and at least one transverse 
member extending to each inside wall and cooperating with 
the at least one transverse member of adjacent runner blocks 
to form second internal cavities; at least one of an end block 
and a corner block placed in abutting relationship with at 
least one of the plurality of runner blocks; and a fill material 
in the first and second internal cavities. 

0032. In accordance with further aspects of the disclo 
sure, the outside wall portion extends beyond the inside wall 
portion in all directions, and each runner block can include 
a beveled face formed between each protrusion and each 
recess. Each beveled face is preferably formed on an interior 
face of each protrusion, and the beveled faces cooperate with 
the protrusions and recesses to form a cellular structure that 
comprises the internal cavities. The system can include two 
transverse members in each runner block that form a single 
cell between them and a half cell on another side of each 
transverse member. 

0033. Further advantages include a new modulus size 
based on a standard other than the common brick which can 
either be English or Metric equivalent and be approximately 
the same in measurement and standardization, thus creating 
a more universally versatile and easier handled cnu. 
Another improvement is a cmu having a smoother Surface, 
which makes it both easier to handle and to enhance the 
application of Subsequent coatings, such as paint. Another 
aspect is creation of more user friendly cmus, which extends 
construction parameters to those with no specific prior skills. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0034. The foregoing and other features of the present 
invention will be more readily appreciated as the same 
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become better understood from the following detailed 
description when taken in conjunction with the accompa 
nying drawings, where related figures utilize common ref 
erence numbers with different alphabetical suffixes, 
wherein: 

0035 FIGS. 1A-1B are isometric and top views, respec 
tively, of a modular block system and components formed in 
accordance with the present invention; 
0036 FIGS. 2A-2E are a top view, end view, side view, 
isometric view, and end view of several block stacked in a 
vertical array, respectively, formed in accordance with the 
present invention; 
0037 FIGS. 3A-3D are a top view, end view, side view, 
and isometric view of a half block view, respectively, formed 
in accordance with the present invention; 
0038 FIGS. 4A-4E are a top view, side view, front 
isometric view, back isometric view, and bottom isometric 
view, respectively, of an end block formed in accordance 
with the present invention; 
0039 FIGS. 5A-5E are a top view, side view, outside 
isometric view, inside isometric view, and bottom isometric 
view, respectively, of a corner block formed in accordance 
with the present invention; 
0040 FIG. 6A is an isometric view showing a plurality of 
blocks when additional horizontal courses are aligned in a 
structural manner in accordance with the present invention; 
0041 FIG. 6B is an isometric view showing the resulting 
repetitive concrete core structure of system 8 after the blocks 
are filled with concrete in accordance with the present 
invention; 
0042 FIGS. 6C-6D are end views of a multiple vertical 
course with grout fill and reinforcement formed in accor 
dance with the system of the present invention; 
0043 FIGS. 6E-6F are top views of stacked horizontal 
courses and modular grout core structures formed in accor 
dance with the system of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0044) A representative embodiment of an interlocking 
mortarless structural concrete block building system 8 is 
illustrated in FIGS. 1A-1B. A basic block layout encom 
passing straight walls, corners, and ends is shown in per 
spective in FIG. 1A and the same layout is shown in a top 
view in FIG. 1B. The system 8 is designed for assembly in 
which a plurality of blocks 10 are stacked in successive 
horizontal courses in a staggered relationship using four 
different block configurations. The basic repetitive unit, the 
runner block 10, has a length twice as long as it is wide. A 
half block 12 is the same width and half the length as the 
runner block 10. The corner block 14 has two adjacent walls 
of the same width as the half block. The end block 16 
consists of three adjacent walls all of the same width as the 
runner block 10. Additional embodiments are shown in 
FIGS. 2, 3, 4, and 5 illustrating various units within the 
system. FIG. 6 shows the system 8 in use which is described 
in more detail hereinbelow. 

0045. The runner and half blocks 10, 12, each have a pair 
of offset walls 20, 22 with each wall 20, 22 having parallel 
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faces, one on the outside, and the other on the inside. The 
corner block 14 consists of two adjacent offset coplanar 
walls 20, 22 with offset parallel faces. The end block 16 has 
three offset walls 20, 22 with offset parallel faces. The walls 
20, 22 are joined at right angles to one another to create an 
open end u-shape configuration. Ideally, the walls 20, 22 are 
Solid, although other known internal structures may be used, 
Such as an amorphous material. One aspect of these offset 
walls 20, 22 is to create longitudinal protrusions 26 and 
longitudinal recesses 28 on both ends that align with their 
complimentary configuration when Successive blocks are 
placed together as shown in FIG. 1B. A transverse mem 
brane 24 connects opposite walls 20, 22 in the runner and 
half blocks 10.12. Another aspect of the membrane 24 
shown in FIG. 1B is creation of cellular structures 34, 36 
within the cavity walls 20, 22, which can either be a whole 
cell 34 or any number of half-cell 36 configurations. When 
matched with another half-cell 36, the two half-cells 36 
become completed vertical grout cells 62, as seen in FIGS. 
1B, 6B, and 6F. 
0046) The overall modulus of the system 8 is based on a 
fractional equivalent of the whole by a division base of 4 
relative to the length of runner block 10 as shown in FIG. 
1B. Thus, the basic repetitive runner block 10 has a width 24 
length. The whole cell structure 34 is configured such that 
each are 24 of the total length of the runner block 10; and the 
half-cell 36, when combined with another cell 36, is 4 of the 
total length of the runner block 10. The height of individual 
units can be in any reasonable multiple of 0.25 of the runner 
block 10 length. It is this unique relationship that creates a 
uniform minimum vertical cellular dimension of 4 of the 
length of the block 10 when successive horizontal courses 
are stacked in a vertical fashion, as seen in FIGS. 6C and 6D. 
The verticular cellular structure is uniform and repetitive 
throughout, as seen in FIGS. 1B, 6B, and 6F. 
0047 There are various possibilities for horizontal 
assembly of the block system 8 based on the identical 
protrusions 26 as seen in FIG. 1B. The upper left corner 
block 14 mates one of its two protrusions 26 with a corre 
sponding protrusion from the back end of the runner block 
10. The front end of the runner block 10 mates its protru 
sions 26 with the protrusions 26 of the half block 12 and so 
on. The protrusions 26 function mainly as alignment guides 
during installation, while another aspect is providing inter 
locking structural grout joints when the cell is filled with 
concrete grout as shown in FIGS. 6B and 6D. 
0048. The protrusions 26 function mainly as alignment 
guides during installation, while another aspect is providing 
interlocking structural grout joints when the cell is filled 
with concrete grout as shown in FIGS. 6B and 6D. 
0049. The main operating unit is the basic repetitive 
runner block 10 shown in detail in FIGS. 2A-2E. The top 
view in FIG. 2A shows two blocks in an adjacent horizontal 
position, each having two pair of longitudinal parallel offset 
walls formed of an outside wall 20 and an inside wall 22. 
Ideally, the outside wall 20 and inside wall 22 are joined 
together to form a single coplanar wall. Alternatively, these 
two walls 20, 22 can be integrally formed as a single wall. 
Preferably, the two walls 20, 22 are solid, although the 
invention is not to be limited to solid walls. 

0050. One aspect of the offset walls 20, 22 is the forma 
tion of a protrusion 26 on each end of the outside wall 20 and 
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a corresponding longitudinal recess 28 as seen in FIG. 2A. 
Another aspect of the configuration of the walls 20, 22 is a 
vertical protrusion 30, and a corresponding vertical recess 32 
as seen in the end view of FIG. 2B. 

0051. The longitudinal protrusions 26 on the outside 
walls 20 have a beveled inside face 54 such that the 
thickness of the outside wall 20 tapers longitudinally 
towards the exposed end thereof. Likewise, the vertical 
protrusion 30 on the outside walls has a beveled inside face 
50 such that the thickness of each wall tapers towards a 
vertical end thereof. 

0.052 Another aspect of the beveled faces 54, the pro 
trusions 26, and the recesses 28 is the formation of a vertical 
grout cell 62 seen in FIG. 2A when two units are nested 
horizontally during installation. The beveled faces 50, pro 
trusions 30, and recesses 32 cooperate in the formation of a 
horizontal grout cell 60 as seen in FIG. 2E. One aspect of 
these cells 60, 62 is the creation of space to accommodate 
grout between adjacent units when the cavity is filled with 
concrete. Another aspect of these cells 60, 62 is that they 
provide a means of interlocking adjacent units once the wall 
is filled with concrete. 

0053. The pairs of parallel coplanar walls 20, 22 are 
connected by two transverse membranes 24, forming an 
internal vertical cell cavity 34, and also forming two addi 
tional half-cell cavities 36, one at either end, which upon the 
mating with the next adjacent complimentary end of runner 
block 10 in a horizontal course, forms a vertical grout cell 
62 as seen in FIG. 2A. The membrane 24 forms the structure 
for a half-cell cavity 38 on both the top and bottom of the 
block 10, which upon mating with the next vertical course 
of block 10 set in a horizontal manner forms a horizontal 
grout cell 60, as seen in FIG. 2E. The longitudinal and 
vertical protrusions 26, 30 on either end and on the top and 
bottom of each unit are of sufficient width to allow easy 
alignment and minimum contact Surface area for assembly 
purposes and frictional stability from one unit to the next to 
preserve wall integrity until grouting. One aspect of these 
features is the creation of longitudinal butt joint 42 when two 
adjacent units are placed together in a horizontal structural 
manner as seen in FIG. 2A, and likewise the creation of 
vertical butt joint 46 when successive horizontal courses are 
stacked in a vertical array as seen in FIG. 2E. Another aspect 
of these features is to provide a contact surface between 
adjacent elements for bonding with a thin layer of adhesive 
to insure stability until the wall is filled solid with concrete. 
Another aspect of these features is to allow the easy instal 
lation of single gang electrical boxes by simple removal of 
the protrusions 26 and 30. FIG. 2B shows and end view of 
the runner 10, and the side view in FIG. 2C shows the 
relative location of the transverse membrane 24 with dashed 
lines. FIG. 2D shows a perspective and FIG. 2E shows an 
array of horizontally nested block to show formation of 
horizontal grout cell 60. The offset mirrored coplanar walls 
20, 22 are depicted in a clarified manner. 

0054 FIG. 3A shows a top view of the half block 12 
parallel offset walls 20, 22 connected in the middle by the 
transverse membrane 24. The block 12 has a total length of 
% of the runner block 10. One aspect of the offset walls 20, 
22 is the outside wall 20 is longer than the inside wall 22 to 
form a longitudinal protrusion 26 with a beveled face 54 on 
each end of the outside wall 20. A corresponding longitu 
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dinal recess 28 is formed on each end of the inside wall 22. 
The offset walls 20, 22 have a vertical offset that forms a 
vertical protrusion 30 on the outside wall 20 with a beveled 
face 50 and a corresponding recess 32. A beveled face 50 is 
formed on an interior vertical face of each vertical protru 
sion 30. These beveled faces 50, vertical protrusions 30, and 
recesses 32 form a horizontal grout cell 60 as seen in FIG. 
6C when adjacent units are nested vertically during instal 
lation. In addition, the beveled face 54 and recessed face 28 
cooperate to form a vertical grout cell 62 as seen in FIG. 6D. 
The cells 60 and 62 also provides an interlocking means 
once the cavity is filled with concrete by providing the 
additional function of extended joint interface between 
successive units both horizontally and vertically. The copla 
nar walls 20, 22 are connected with a single transverse 
membrane 24 forming two additional vertical half-cell cavi 
ties 36, one at either end, which upon mating with adjacent 
complimentary end of next unit in a horizontal course forms 
a vertical grout cell 62, as seen in FIG. 1B. 
0055 Another aspect of the membrane 24 is forming the 
structure for a half-cell cavity 38 on both the top and bottom 
of the half block 12, which upon mating with the next 
adjacent vertical course of block set in a horizontal manner 
forms a horizontal grout cell 60, as seen in FIG. 6C. 
Longitudinal butt joints 42 are thus formed on either end as 
seen in FIG. 6E and vertical butt joints 46 are formed by 
adjacent top and bottom units as seen in FIG. 6D. The end 
view in FIG. 3B shows the transverse membrane 24 con 
necting inside walls 22 to form top and bottom horizontal 
half-cell cavities 38. The side view in FIG. 3C shows the 
location of the transverse membrane 24 and recessed surface 
32 in dashed lines. FIG. 3D shows the half block 12 in a 
perspective view. 

0056 FIG. 4A is a top view of an end block 16, which has 
the same length as the half block 12. Two parallel offset solid 
coplanar walls 20, 22 are each transected and joined at one 
end by a transverse wall 25 having the same configuration as 
the offset parallel walls 20, 22. The joined walls 20, 22 form 
a vertical half-cell cavity 36, which upon the mating with a 
complimentary end of a next block 10.12, or 16 in a 
horizontal course forms a vertical grout cell 62, as seen in 
FIG. 1B. Another aspect of the offset walls 20, 22 is a 
longitudinal offset that forms a longitudinal protrusion 26 on 
the outside wall 20 having a beveled face 54, and a corre 
sponding longitudinal recess 28 on the inside wall 22. The 
outside wall 20 is vertically offset with respect to the inside 
wall 22 to form a vertical protrusion 30 and complimentary 
recess 32, as seen in the isometric views of FIGS. 4C, 4D, 
and 4E. A beveled face 50 as seen in FIGS. 4B, 4C, and 4E 
is formed on the inside surface of protrusion 30. The open 
end of the block 16 thus has identical beveled faces 54. FIG. 
4B also shows in dashed lines the location of the beveled 
horizontal face 50, interlocking vertical recess 32, and a 
solid inside wall 22 of the transverse wall 25. FIGS. 4C and 
4D are front and back isometric views showing the parallel 
offset walls 20, 22 with the transverse wall 25 and the 
beveled face 50 on the protrusion 30. The perspective 
bottom view of FIG. 4E shows the interlocking lower 
horizontal recess 32, beveled horizontal face 50, and the 
lower protrusion 30. 
0057 Referring next to FIG. 5A, shown therein is a top 
view of a corner block 14 having a bookmatched pair of 
parallel, offset, solid coplanar walls 20, 22 joined to form a 
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right angle. Each end of the outside walls 20 has a longi 
tudinal protrusion 26 with a beveled longitudinal face 54 and 
a longitudinal recess 28. FIG. 5B is a side view showing 
with dashed lines the location of a beveled lower horizontal 
face 50, formed on an inside surface of a vertical protrusion 
30 on the outside wall 20, and also showing a vertical recess 
32. The offset walls 20, 22 form the interlocking vertical 
protrusions 30 and corresponding vertical recess 32 as 
shown in perspective in FIGS. 5C and 5D. The bottom 
perspective view in FIG. 5E shows the recess 32 in rela 
tionship to the lower horizontal beveled face 50. 
Operation of the System 
0.058 FIGS. 1A and 1B show the basic system 8 layout 
using a plurality of blocks in a single horizontal course and 
resultant variety of vertical cells formed by various block 
end configurations when they are aligned in a structural 
manner. FIG. 6A is an isometric view showing a plurality of 
blocks when additional horizontal courses are aligned in a 
structural manner. FIG. 6B shows the resulting repetitive 
concrete core structure of system 8 after the blocks are filled 
with concrete. When additional horizontal courses are 
stacked on top of the first as seen in the end view of FIG. 6C, 
the two horizontal half-cell cavities 38, one from the bottom 
side of the block, and the other from the top of the nesting 
blocks 10, form a single horizontal cell cavity 60, shown as 
a shaded area in FIG. 6D. Another aspect of the nesting 
blocks 10 is a vertical butt joint 46. A further aspect is the 
formation of a horizontal cell 60 and the butt joint 46 is 
creating Surface area within the cavity for grout adherence to 
bind all the individual units together, as seen in FIG. 6B and 
6D. A further aspect of the cell 60 is that when the wall is 
Solidly grouted, a continuous horizontal concrete beam 61 is 
formed within the wall structure on each and every course as 
seen in FIGS. 6B and 6D. 

0059) The nesting formation shown in FIGS. 6C and 6D 
and consequential cell formation 60 is also identical to the 
configuration creating vertical cell 62 formation between 
Successive units in a vertical array viewed from above in 
FIGS. 6E and 6F when half cells 36 are aligned end to end 
on of the front and back ends of the runner block10. Another 
aspect of the vertically nesting blocks is formation of a 
longitudinal butt joint 42 as shown in FIG. 6E. 
0060 A further aspect of the formation of cell cavity 62 
and the butt joint 42 is creating Surface area within the cavity 
for grout adherence to bind all the individual units together, 
as seen in FIG. 6E and 6F. A further aspect of the cell 62 is 
that when the wall is solidly grouted, a continuous vertical 
concrete beam 63 is formed within the wall structure on each 
and every course as seen in the FIGS. 6B and 6F. The end 
view of FIG. 6C of a typical multiple course wall section 
shows the series of combined horizontal half cells 38 to form 
single grout cells 60. The dashed lines lead to the equivalent 
modulus in FIG. 6D when the same blocks are filled with 
concrete grout as shown by the shaded lines. 
0061 Another aspect of the cell cavity 60 is to provide a 
continuous channel for lateral reinforcement bar 58 or other 
utility conduits, which rest on the transverse member 24. 
When multiple horizontal courses are stacked vertically, as 
shown in the end view of FIG. 6D with a consistent 
staggered half block relationship, the horizontal courses 
shown in FIG. 6D viewed from above retains a consistent 
minimum modular vertical grout cell cavity 62 that repeats 
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itself in a vertical plane as seen in FIG. 6F when the same 
stack of blocks in FIG. 6D are viewed from above. The 
dashed lines between FIG. 6E and 6D show alignment 
modulus of multiple stacked units and resulting minimum 
wall cavities. Another aspect of the cell 62 is it provides 
space for the vertical reinforcement bar 56 or other utility 
conduit. 

0062) When the cavity wall in FIG. 6A is grouted, the 
resultant concrete becomes a single interlocking mass as 
seen in FIG. 6B. FIG. 6A also shows suggested placement 
of horizontal 58 and vertical 56 reinforcement bars within 
the cavity wall. A further aspect of the cells 60, 62 is 
becoming part of the monolithic grout mass. 
Installation 

0063. The block system 8 is intended to be simple and to 
require no special masonry skills in installation; however, 
careful attention must be given to a variety of consider 
ations: 

0064 a) Proper layout, where from end to end on any first 
horizontal course it is ideal to have the wall length an even 
multiple of the basic runner 10. 
0065 b) A perfectly flat concrete footing so the individual 
units will align easily without modification. Although a 
certain tolerance is inherent in the system and adjustments 
can be made, installation is more efficient when starting 
from an even Surface. 

0066 c) Careful positioning in the concrete foundation of 
vertical reinforcing bars 56 as seen in FIG. 6A to stay in line 
with the vertical grout columns 62. 
0067 d) Use of a minimum amount of adhesive with high 
shear strength between vertical butt joints 46 to help insure 
alignment and stability while grouting. Adhesive is not 
intended to be a structural element in itself. 

0068 e) Taking reasonable precautions during grouting 
and staging pours to keep hydrostatic pressure low, espe 
cially on highly flowable grout mixes such as cellular 
COncrete. 

0069 All other aspects of installation are comparable 
with other types of cmus. Either chalked or scribed lines are 
placed on a fresh concrete footing to delineate the various 
wall formations. A first course is laid out to check for 
accuracy parallel to actual wall, then a thin bed of adhesive 
applied to the concrete, or none at all if the concrete is still 
fresh and bondable. The first course is then set, after which 
Subsequent courses can be stacked. Courses are laid up 
similar to other block systems, whereby the corners are built 
up vertically as leads, then followed by the horizontal 
courses in between which can be set either visually or with 
the aid of a string line as is the custom. As there is no mortar 
to place, an installation can proceed very quickly. 
Method of Manufacturing 
0070 The preferred manufacturing method would be wet 
casting concrete using either individual molds or battery cast 
with multiple molds. Another method could be using modi 
fied conventional hydraulic dry press concrete block equip 
ment. Another method could be a modified extrusion type 
process whereby a section plane is extruded horizontally on 
a conveyored Supportive membrane with Supportive side 
walls, and the corresponding vertical cellular structures are 
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formed using vertical displacement plungers while the con 
crete is still plastic. Another method could be with injection 
molded concrete in heated molds or other accelerated cure 
treatment. 

0071 Accordingly, numerous advantages will be appre 
ciated from the foregoing system 8, which is simple in form 
and application, yet stronger structurally. Although the 
above description of the invention has many preferred 
embodiments, it should be understood that various changes, 
adaptations, and modifications may be made. For example, 
the height of all units in this block system are of a uniform 
nature relative to their width. One variation would behaving 
a block height equal to one half the width, while retaining all 
other relationships. It may utilize, if necessary, a different or 
novel methodology of manufacture. Thus, the invention is 
not limited to the details illustrated, and the scope should be 
determined by the appended claims and their legal equiva 
lents, rather than solely by the examples given. 
0072 All U.S. patents, U.S. patent application publica 
tions, U.S. patent applications, foreign patents, foreign 
patent applications and non-patent publications referred to in 
this specification and/or listed in the Application Data Sheet, 
are incorporated herein by reference, in their entirety. 
0073. From the foregoing it will be appreciated that, 
although specific embodiments of the invention have been 
described herein for purposes of illustration, various modi 
fications may be made without deviating from the spirit and 
scope of the invention. Accordingly, the invention is not 
limited except as by the appended claims and the equivalents 
thereof. 

1. A structural block comprising: at least two walls, each 
wall comprising a pair of walls formed of an inside wall and 
an outside wall, the outside wall extending beyond the inside 
wall in at least two directions to form at least two protrusions 
and at least two recesses. 

2. The structure of claim 1 wherein the at least two walls 
are joined together at an end of each wall to form a corner 
block. 

3. The structure of claim 1 wherein the at least two walls 
are joined together by at least one transverse member and 
wherein the inside wall has beveled edges adjacent the 
outside wall. 

4. A structural block system, comprising: at least two 
blocks, each block comprising: at least two sidewalls, each 
sidewall comprising a pair of walls formed of an inside wall 
and an outside wall, the walls forming at least one protrusion 
and at least one recess that cooperate with at least one 
protrusion and at least one recess of an abutting block to 
form at least one cavity. 

5. The system of claim 4 wherein the pair of sidewalls are 
joined together by a transverse member. 

6. The system of claim 5 wherein when the at least two 
blocks are placed together, the transverse members and the 
sidewalls of the adjacent blocks form a cavity. 

7. The system of claim 6 wherein the cavity is filled with 
grout material. 
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8. The system of claim 6 wherein the interlocking features 
define grout spaces contiguous to all blocks. 

9. A block, comprising: at least two sidewalls, at least one 
of the at least two sidewalls comprising a protrusion extend 
ing from an end of the sidewall, the protrusion defining a 
shoulder on the end of the sidewall, the protrusion having a 
face with a portion of the face comprising a beveled Surface. 

10. The block of claim 9 wherein the protrusion extends 
from one of a longitudinal end and a vertical end of the 
sidewall. 

11. The block of claim 10 wherein the sidewall has an 
interior face and an exterior face, and the protrusion extends 
along the exterior face, with the shoulder forming a recess 
on the interior face, and the beveled surface is formed on an 
interior face of the protrusion. 

12. The block of claim 9 wherein the protrusion extends 
from both a longitudinal end and a vertical end of the 
sidewall. 

13. An interlocking mortarless structural concrete block 
building system, comprising: 

a plurality of runner blocks, each runner block comprising 
a pair of sidewalls, each sidewall comprising an outside 
wall portion and an inside wall portion dimensioned 
smaller than the outside wall portion such that the 
outside wall portion extends beyond the inside wall 
portion to form protrusions, and the inside wall portion 
forms recesses, each runner block placed in abutting 
relationship with other runner blocks so that the pro 
trusions and recesses of adjacent abutting runner blocks 
form first internal cavities, and at least one transverse 
member extending to each inside wall and cooperating 
with the at least one transverse member of adjacent 
runner blocks to form second internal cavities; 

at least one of an end block and a corner block placed in 
abutting relationship with at least one of the plurality of 
runner blocks; and 

a fill material in the first and second internal cavities. 

14. The system of claim 13 wherein the plurality of runner 
blocks are stacked in Successive horizontal courses in Stag 
gered relationship. 

15. The system of claim 13 wherein the outside wall 
portion extends beyond the inside wall portion in all direc 
tions and each runner block further comprises a beveled face 
formed between each protrusion and each recess. 

16. The system of claim 15 wherein each beveled face is 
formed on an interior face of each protrusion, and the 
beveled faces cooperate with the protrusions and recesses to 
form a cellular structure that comprises the internal cavities. 

17. The system of claim 16 wherein each runner block 
comprises two transverse members forming a single cell 
between them and a half cell on another side of each 
transverse member. 


